the phylogenetic lineage or clade called the Synapsida…" (Feldhamer et al. 2015:62) and that: "[these]….did not evolve from reptiles; rather, reptiles and mammals shared a common ancestor (the Amniota)" (p. 63). Thus, the characterization of mammals as being descended from mammal-like reptiles is strictly speaking incorrect (although still commonly done). The rest of the chapter is interesting although the type in several figures (e.g., 1.2, 1.14, 1.15) is too small and the figures difficult to read.
The second chapter on general principles is a broad overview of physiological aspects pertinent to endothermic organisms such as scaling (allometry, isometry), and homeostasis (body temperature regulation, water balance, gas exchange, etc.); chemical, neurological, and molecular aspects are reviewed. The importance of life-history variables and the metabolic theory of ecology (Brown et al. 2004 ) is noted. An interesting concluding section reviews the costs and efficiencies of different forms of mammal locomotion as well as mammal oviparity versus viviparity.
The third and longest chapter in the book considers specific physiological characteristics of mammals; there is some duplication of material here with the previous chapter such as that on metabolism and body temperature regulation. Mammal circulation, ventilation, and excretion systems are considered as well as the role of different sensory systems. Perhaps one of the more interesting sections here is on feeding and digestion in mammals including the implications of lactation for parental care. A concluding section considers the different reproductive modes and adaptation strategies for monotremes versus marsupial and placental mammals. One item that crops up particularly here (but also elsewhere in the book) is the extensive use of abbreviations for various physiological terms; although clearly a necessary convention, the casual reader may be overwhelmed by their frequent use if they do not pay close attention to the text-e.g., BAT for brown adipose tissue (p. 171), SHG for solar heat gain (p. 178), CEWL and REWL for cutaneous and respiratory evaporative water loss, respectively (p. 245), MUFAs and PUFAs for monounsaturated and polyunsaturated fatty acids, respectively (p. 307), etc. It would have helped to have had a glossary listing these terms since they are not included in the index separately or next to their full names.
Chapter 4 is perhaps the most interesting one in the book and describes the remarkable adaptations of mammals to extreme environmental conditions. Mammals are classified as "endurers" and "avoiders" in response to extreme cold and heat. The metabolic, anatomical, behavioral, and chemical adaptations they demonstrate are described in detail and the energetic, water balance, and metabolic consequences considered. Special sections review adaptations of mammals to living at high altitudes, and those that dive or burrow. The concluding part of the chapter considers specialized locomotion modes such as cursoriality and brachiation. Bats receive considerable attention with respect to their adaptations for flight and its consequences for their metabolism, body temperature regulation, and digestive, respiratory, and circulatory systems. Finally, unusual types of food and adaptations for processing plant material are reviewed with attention to different anatomical and biochemical adaptations for mammal digestion.
The penultimate chapter outlines various approaches and techniques to the study of mammal physiology; this chapter covers a broad range of methods including phylogenetic, metabolic (energetic), circulatory, and molecular approaches. The increasing use of isotopes in free-living mammals enabling studies of water turnover and diet in the field is reviewed. Finally, thermal imaging and radiotelemetry facilitate the study of not only heat loss and body temperature in the field, but also animal movements and habitat use.
The short last chapter on conclusions and future directions emphasizes the importance of physiological studies for conservation biology and for predicting the consequences of ongoing climate change on mammal ranges. Phenotypic plasticity and epigenetics may also be investigated using physiological methods. The last part of this chapter suggests that agriculture and veterinary science may also benefit from physiological studies of mammals that investigate their responses to environmental change.
The book is remarkably free of errors; only a few typos and missing references were noted. This volume seems unsuited for a 1-semester course in physiological ecology; there simply is too much material, and topics are not always presented in a logical order within some chapters. Nevertheless, as a general reference book, this volume contains an enormous amount of recent information that enables the reader to gain a comprehensive understanding of the physiology of mammals, and hence, belongs on your shelf. Physiological ecology has come a long way since Per Scholander, Knut Schmidt-Nielsen, and Max Kleiber!
